
Projacj N'.'. 80-022

Jan. 81

EPA Region 5 Records Ctr.

291083

Test Results

- \ \

Disposal Site Closure

River Front Disposal Site
Wood River , Illinois

Amoco Oil Company
Wood River, Illinois



Test Results

Disposal Site Closure



TEST RESULTS
DISPOSAL SITE CLOSURE

RIVERFRONT DISPOSAL SITE
WOOD R I V E R , I L L I N O I S

Present herein are the results of field and laboratory tests conducted by

Canonie D'Appolonia Company to establish design parameters for the

impoundment improvements planned by the AMOCO Oil Company at its Riverfront

Disposal site in Wood River, Illinois. Detailed discussion of the design

is presented in the Data and Design Report.

Respect fu l ly submitted,

Richard F7 Brissette
President, Canonie D'Appolonia Company

80022
January , 1981
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RESULTS OF WATER QUALITY DETERMINATIONS
FOR SELECTED PARAMETERS AT ALL SAMPLING STATIONS

fe*

SAMPLING STATION* L)

Impounded Surface Waters:

Pond 1A

PonH IB

Pond 3

Shallow Aquifer Groundvaters:

P-1S

P-2S

P-5S

P-6S

P-9S

P-12S

P-14S

P-15S

P-16S

Lover Aquifer Groundvaters:

P-l

P-2

P-3

P-4

P-5

P-6

P-7

P-8

P-9

P-l 2

P-13

P-l 5

P-16

PARA METER* 2)

pH
(pH Units)

7.65

7.30

7.25

5.90

6.98

7.21

10.57

6.84

8.80

6.40

7.80

6.40

6.30

7.01

6.80

6.40

6.98

6.95

6.40

6.90

6.95

6.70

6.60

6.00

6.10

ACIDITY
(mR/l CaC03)

<2

<2

<2

<2

<2

<2

0

<2

0

<2

0

<2

<2

<2

<2

<2

<2

<2

<2

<2

<1

<2

<2

<2

<2

ALKALINITY
(mg/1 C«C03)

442

290

252

310

980

582

7480

802

1820

550

1620

1380

448

326

320

502

290

388

602

208

764

278

566

804

1320

SPECIFIC CONDUCTANCE
(umnos/cm (a 25*C)

1120

874

1250

2920

2290

3940

35300

1930

13200

3570

5820

10500

832

731

912

3010

1640

1260

2350

465

655

706

1510

2380

10800

CHLORIDE

(u.g/1)

84

65

120

640

89

190

5200

120

2400

470

860

2600

6

42

59

430

96

64

380

25

32

38

160

300

3000

SULFATE
(mg/1)

26

55

170

40

110

1150

5000

15

3000

20

600

<1

4

15

30

200

280

60

110

14

4

6

10

30

300

' 1 'See F igu re 1 for s a m p l i n g s t a t i o n l o c a t i o n s .

( ^ A n a l y t i c a l t* te rminal ions w*rc nvadt in ^.^rH wi rh FPA M Q 7 Q ) or APHA (1976) .



TABLE 2

RESULTS OF INOP.GAN1C WATER Q U A L I T Y D E T E R V I N A T I O N S ^ 1 )

PARAMETER(2)

pH

Spec i f i c Conductance

Ac id i ty

Alkal in i ty

Chloride

Fluoride

N i t r a t e

S u l f a t e

Total Organic Carbon

Chemical Oxygen Demand

Hardness (Ca lcu la ted)

Dissolved Metals^:

Aluminum

Antimony

Arsenic

Barium

Beryl l ium

Cadmium

Calcium

Chromium

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silicon

Silver

Sodium

Thallium

Tin

Vanadium

Zinc

UNITS

pH units

umnos/cm ? 25"C

mg/l C«C03

mg/l CaCOj

n«/l

mg/l

mp/ l N

mg/i

mg/1

mg/t

mg/l CaC03

mg/l

mg/t

mg/l

mg/l

mg/t

mg/t

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

ms/l

mg/t

mg/l

ng/l

mg/l

mg/l

mg/l

•8/1

mg/l

«8/l

mg/l

«g/l

IMPOUNDED SURFACE WATER

rOraJ IX

7.65

1.120

<2

442

84

2.87
0.5

26

622

450

590

8.2

<0.3

0.009

0.20

<0.3

<0.001

130

0.017

<0.03

13

0.39

53

1.8

<0.0017

<0.3

6.2

<0.001

13

<O.OOJ

71

<3

<3

<0.3

2.0

rOHB IB

7.30

674

<2

290

65

1.04

0.3

55

510

760

410

2.3

<0.1

0.004

0.25

<0.1

<0.001

96

0.002

<0.01

2.5

0.02

36

0.9

<0.0005

<0.1

3.4

<0.001

11

<0.001

35

1

<1

<0.1
0.81

FOnT' 3

7.25

1,250

<2

252

120

1.88
1.1

170

1,170

5,000

590

3.4

<0.3

0.015

0.33

<0.3

<0.001

140

0.025

<0.03

14

1.4

45

3.4

<0.0017

<0.3

6.0

<0.001

13
<0.001

66

3

<3

<0.3
0.97

I

SHALLOW AQUIFER SAMPLING F TAT I ON F

P-2E

6.98

2.290

Q

9m i

89

0.42

0.1

110

113

1,900

1,000

<0.1

<0.1

0.001

0.18

<0.1

<0.001

230

0.002

<0.01

0.8

<0.01

100

16

0.0011

<0.1

2.4

<0.001

14

<0.001

95

6

<1

<0.1

<0.01

P-5E

7.2]

3,940

Q

562

190

0.28

0.2

1,150

127

600

1,800

0.2

<0.1

<0.001

0.08

<0.1

<0.001

510

0.002

0.01

<0.1

<0.01

120

16

<0 .0005

0.4

17

<0 .001

15

<0.001

170

13

<1

<0.1

0.04

T > _ A C

1 0 . j 7

35,300
i

0

P-PR

f - . f l i

J,?3l'
!

^. /

~f , *l Ol ' | Ol-'i

5,200

1.32

100

5 , 000

18,700

52,000

110

0.9

1.2

3.60

0.87

<0.1

0.001

36

0.170

0.14

6.6

<0.01

0.2

0.3

<0.0020

5.6

1.1

<0.001

280

0.16

8,900

83

<1

7.0

2.9

120

0.3/

0.2

15

480

510

820

0.2

<0.1

<0.001

0.76

<0.1

<0.001

200

0.003

<0.01

<0.1

<0.01

7?

7.9

<0.0005

<0.1

5.4

•C0.001

15

<0.001

98

5

<1

<0.1

0.04

J

LOWF.R AQV1FER SAMPLING STATIONS

P-?

7 .0;

73 j
i

32t

42

0.25

• f O . l

15

251

210

340

<0.1

<0.1

<0.001

0.47

<0.1

<0.00i

87

<0.001

<0.01

0.4

<0.01

2S

1.3

<0.0005

<0.1

4.9

<0.001

11

<0.001

22

<1

<1

<0.1

0.02

P-5

6.08

) ,«.">

* ^

2?r'

96

u.39

<0 .1

280

70

170

590

<0.1

<0.1

<0.001

0.04

<0.1

<0.001

170

<0.001

<0.01

0.2

<0.01

42

2.3

0.0268

0.6

3.1

<0.001

11

<0.001

67

3

<1

<0.1

0.13

P-6

6.9S

P-ti

6.95

J , 2 6 0 655

'.2 •''.'

?RR ?6i

64

0.28

0.1

60

7

870

440

<0.1

<0.1

0.004

0.29

<0.1

<0.001

110

<0.001

<0.01

1.0

<0.01

38

3.4

<0.0005

<0.1

5.4

<0.001

13

<0.001

58

2

<1

<0.1

<0.01

32
n TO

0.9

4

12

65

270

<0.1

<O. I

0.002

0 .27

<0.1

<0.001

68

0.002

<0.01

0.4

<0.01

23

1.0

<0.0005

<0.1

3.0

<0.001

13

<0.001

51

2

<1

<0.1

<0.01

r . F . EPA NATIONAL
I N T F K I . " PRIMARY D R I N K I N G

WATER STANDARD?'3 '

:-:A>;iMi;y, L F V E L

_ ( 6 )

I

-

-

1 .4-2 . 4 ^ 7 )

10.0

-

-

-

-

-

-

0.05

1.0

-

0.01

-
0.05

-

-

0.05

-

,

0.002
!
'

~

, 0.01
i

0.05

-

-

-

-

I

F . S . EPA PKOHU^tD
NATIONAL SECONDARY D R I N K I N G

WATER STANDARDS (4)

MAXIMUM LEVEL/ 5 ^

6.5-8.5

-

-

250.0

-

-

250.0

-

-

-

-

-

-

-

-

-

-

-

1.0

0.3

-

-

0.05

-

-

-

-

-

-

-

-

-

5.0

Figure 1 for STaTiofrToc~anons~

(3)

(4)

Analytical determinations were in accordance with the U.S. EPA (1979) or APHA (1976).
U.S. EPA, 1975, 40 CFR, Part 141.

i. EPA, 1977, 40 CFR, Part 143, Federal Register, Vol. 42, No. 62, pp. 17143-17147,

-"These standards need not be legally Bet at this time.

'""-" indicates no standard given.

...The ma"muln concentration level varies depending upon the air temperature range in the community of interest.
'Samples were filtered through an 0.45 urn membrane filter.



TABLE 3

RESULTS OF ORGANIC U.S. EPA PRIORITY POLLUTANT
WATER QUALITY DETERH1NAT10NS(D

PM<»
Chloroaethine

Broviooethane

Viny l chloride

ChloroPtKane

M r t h y l e n e chloride

T r i c h l o r o f l u o r o n e thane

1 , 1 -Dichloroethene

1 ,1-Dichloroethine

t rsns- l ,2-Dichloroethene

Chl ciroform

1 , j -P ich loroe thine

1 , 1 , 1-Trichloroethane

Brt«iodichloro«e thane

1 , j ' -Di rh lo ropropane

Tr ich Jrroethene

Di.t rowoch loroBe thane

cii.-l ,3-Dichloropropene

1 , 1 , 2-Tr i chl or oe thane

Benzene

2 - ( h l o r o e t h y l v i n y l ether

Brc'fliofora

Tet rachloroethene

1 , 1 ,2 ,2-Tet rachloroe thane

Toluene

Chl oroberizene

E t r y l b e n z e n e

Aciole in

A c r y l o n i t r i l e

fliffchlorowethy Uether ( 3 )

A c i d Ex t r i c t i b l e s :

2-CMorophenol

2 -Hi t rophenol

Phenol

2 ,4 -D ime thy lpheno l

2 , 4 - D i c h l o r o p h e n o l

•*-Cri I oro-3-*>ethyl phenol

2 ,4- Din i trophenol

2 - M e t h y ] -4 ,6-dinit rophenol

Pen t i ch l trophenol

4-h i t ropienol

Base N e u t r a l E x t r a c t a b l e s

1 , 3 -DicMorobenxene

1 ,4-Dich|orob«nzene

Hei.ichloroethane

Bm(2-chloro*thy 1 )ether

1 , j-Dichloroben>ene

B i f f 2-chloroi«opropyl ) ether

N - N i t rotodipropyl wine

Iiophoron*

N i l robeniene

UNITS

p R / 8
\jf./i
ug /e
UR/£ .

U R / f c

V J R / C
\if./ i

y R / K

M R / f

ut / l

M R / «

Vt/ l

0 / 9p R / X

PR/ t

M R / t

MR/ 1

pR/l

pR/ J

MR/ 1

MR/I

pB/n
Jjg/i

l jR /£

pg/£

M f / e
PR/ I

P R / E

PR/t

PS«

W f t / l

M R / t

M R / !

PR«

P R / I

MR/ .

M R / i

PR/I

MR/ I

M8/i

M B / I

M B / I

PR/J

PP«

M R / I

M B / I

M R / *

M R / £

PC/t

V X / l

IMPOUNDED SURFACE WATER

POND 1A

(10

(10

<10

<10

< \Q

«0

<io
<10

<1Q

< 10
< 10
<10

< 10
<io

27

< 10

<14

< ] 0

110

< 10

< 10
< 10
< 10

11
<10

<10

<200

<200

-(4)

<25

<25

<25

<25

<25

<25

<25

<25

<25

<25

<10

< 10

< 10

< 10

< 10
< 10

<12

< 10

<10

POND IB

<10

< 10
<io
<10

390

< 10
< 10

< 10

<10

< 10

<11
< 10

< i o
<10

25

<10

<14

< 10
< 10
<10

< ]0

^ 10

<10

< 1 o

<10

< I O

<200

<200

-

<25

<25

<25

<25

<25

<25

<25

<25

<25

<25

< I O

< i o
< jo

< 10

< 10
< 1 0

<12

<10

< 10

POND 3

< 10

<10

< m
< 10

100

< 10
< 10
<10

<10

19

<11
<10

^ 10

< JO

< 10
^ 10

34

< I O

<14

<10

50

<10

UO

<io
< 10

43

<10

<10

<200

<200

-

<25

<25

2,200

<25

<25

<;25
<25

<25

<25

<25

<10

<10

< 10
< 10
< 10

<25

<30

< I O

<M

SHALLOW AQUIFER SAMPLING STATIONS

P-2S

<10

< 10
<10

< [0

36

<10

< 10
<10

<10

<10

< i o
<10

^10

^ 10

^10

<10

<10

<10

72

< 10
<10

< 10

< 10

<10

< 10

< 10

<100

<100

-

<25

<25

<25

<25

^25

<25

87

<25

<25

<25

<10

<10

^10

< |0

<10

<io
< |0

< 10
<10

P-5S

<10

<10

<10

<10

260

<10

<10

<10

<io
<10

<10

<lo

<!o
<10

<!o
< 10
<io
<io
<10

<10

<10

<10

P-6S

<|0

< i o
<10

< 10
< 10
< 10
< 10

< 10

<i o
< 10

<10

< 10

< 10

< 10

<10

<10

<10

590

^10

<io
< 10

<10 <10

< I O 750

<10 <10

<10 370

<ioo <ioo
<10d <100

-

P-9S

<10

<10

< 10

< 10
< 10
< 10

< 10

<10

<!0

<10

< 10
< 10

<!o
< 10

< 10

< 10
00

< 10
<io
00

< 10

<io
<10

< jo

< i o
<IOO

<100

-

<25 <25 <25

34 <25

<25 180,000

<25 <25

<25 <25

<25 44,000

<2") <25

<25 <25

<25

<25

<10

< 10
<io
< 10
^10

< 10
<10

< 10

<.o

<25

<25

<10

<10

<10

<10

< I O

<40

<60

<10

<40

<25

<25

<25

<25

<25

260

<25

<25

<25

00

< I O

< 10

< 10
00

< 10
< ) 0

< 10
< I O

LOWER AQUIFER SAMPLING STATIONS

P-2

<10

<10

<io
<io

11
<10

^10
< 10
< 10

< 10
< i o
< 10
^ 10

< 10

<io

<!I
^10

P-5

< 10

< 10
< i o
<10

625

<10

12

24

< 10
< 10
< 10

76

14 3

<io
^10

< 10
<10

<10 <10

< 1 0 J ^10

<10 i <101
<10 <10

<10 <10

P-6

<10

<10

<10

<10

423

< 10
< i o
< ] 0

<10

< i o
<10

< \Q

< 10
C I O

<!o
< 10
<10

<10

< 10

<10

<10

<10 <10 <10

<10 <10 <10

<10 <10

<10 <10

<10 <10

<100 <100

<100 <100

< 1 0

<10

<10

<100

<100

i

P-9

<10

<10

< 10
<10

< 10

< 10
<10

< 10
< 10
< 10

<10

< i o
^10

< 10
< 10

<!o
<10

< 10
<10

21

<10

<10

<10

<10

<10

<10

<10

<100

<100

-

<25 i <25 <25 ' <25

<25 ! <25 ; <25 : <25

<25

<25

<25

<25

<25

<25

<25

<25

< 10

< i o
<10

<10

<io
<10

<10

< 10
< I O

<25 , <25 <25

<25 <25 ! <25

<25 ' <25 i <25

<25 ! <25

<25 i <25

<25

<25

<25 ^25 j <25

<25 <25

<25 <25

<10 <10

<10

<10

<10

<10

< 1 0

<10

<10

<10

<10

<10

<10

< i o
< i o
<10

< | o

<10

<25

<25

< 10
< ] 0

<10

<10

< jo

< 10
<10

< 10
<10

Sfe footnote* at end of table.



TABLE 3
(Continued)

PARAMETER*2*

llac* Neut ra l Ex t r a r t ab l ea
Continued:

Hextrhlorobutadiene

Naphthalene

l)i*(^-chloroethoxy )vethane

!-Ch loronaphehalene

Acetijphthylene

Acen.iphthene

Di»s:hylph tha late

Fluorene

fc-Ch lorophenyl phenyl ether

I .trinitrotoluene

1 .2*0iphenylhydr«sine ( 7)

Diethvlphthalate

»-Nicra.odiphenyla-ine<t°

Hex«:hlorobenzene

•l-Br jmophenyl phenyl ether

Phenanchrene

Anthracene

Dibucy lph tha l a t e

Fluoranthene

Pyrene

Benzidine

But y lbenzylph thai* te

B i a ( 2 - e t h y l h e x y l )
ph tha l a t e

Chryaene

3, 3 * -Dich lorobenr idine

Dioc ty lpha tha l a t e

Benxo(b ) f luoranthene

Benxo(V)f luoranthene

Benxod)pyrene

Indeno t 1 ,2 , 3-c,d)pyrene

B e n z o ( f t , h , i )pery lene

W-Ni t rosodivethylanine

p-dioxin

Peat ic idea and Herbic ide*:

a-BHC

Y-BHC (Lindane)

6-BHC

Heptachlor

i-BHC

A l d i i n

N e p t a c h l o r epoxide

E n d c . e u l f a n I

Die ; <Jr in

UNITS

U«Y£

v*'t
ui/e
U*/*

|i ft / iT

p g / K

U^/S

U R / E

\if.fi

u*/«
U R / C

uit/t
lJ(t/£

IJg/t

U g / t

ug/t
ug/ i
ug / f
U B / t

M f / t

V R / «

M R / J

U R / t

U R / l

::;;
pc/ t
U R / £

Ug/f

U R / l

U P / C

u*./£

ug/*
ug/t-
ut/i
ur / i
vt/i
vt/t-
PB/£

u«/*
p f t / E

IMPOUNDED SURFACE WATER

POND 1A

E
<io
(10

< 10

(10

(16

(10

(10

110

(10

(10

(10

(10

< 10

< 10

< 10

<io
< JO

1Z3

(10

<]0

< 10
< 10
(10

< 10

;;:
;;:
< 10

1.7

(10

< 10
< 10

< 10

< 10

< 10

< 10

POND IB

<io
<io
< JO

<]0

< 10
(10

(10

< jO

(10

<io
(16

< 10
(10

84

< 10
< Jo

< 10

< 10

<IQ

< 10
< 10

< 10
< jo

182

88

(10

< 10

(10

(10

< 10
< 10
< JO

< 10

< jo

< 10

(1.0

(10

< 10
< 10

(10

< JO

(10

< 10

POND 3(i)

(10

< lo
< ] 0

<50

(10

90

(10

(50

(10

(10

550

(10

< j 0

(10

< 10

< 10

< jo

< JO

(10

< 10
340

225

< JO

< j 0

< 1 0

(10

< 1 0

< JO

<io

(10

(10

(10

_

-
-
-
-
-
-
-
-

SHALLOW AQUIFER SAMPLING STATIONS

P-2S

(10

44

<io
<io
< 10

10

(10

P-5S

(10

< 10
< 10

< jo

^10

(10

< JO

(10

(10 (10

<10 <10

<10 ; <10

< JO ^10

< 10

(10

< JO

< JO

(10

< i o
(10

(10

< 10

<io
28

(10

(10

< 10
^ 10

< jo

< 10

(10

< jO

<io
<1.0

(10

<io
(10

< 10

<io
<io
<io

18

(10

^ 10

< jo

< 10

< 10

(10

< 10

(10

<io
100

(10

(10

< J O

(10

< jo

(10

< 10

< 10

(1.0

(10

(10

(10

(10

(10

(10

< 10

P-6S<«>

;::
(90

(10

MO

(30

(80

< JO

^ 10

oo
100

< 10

< jo

(10

< JO

(10

< 10

P-9S

< J O

(JO

< JO

(10

< 10

< 10
(10

< 10

<io

(10

< 10

< 10
< JO

< JO

(10

<io
< 10
(10

<io
<io

< 10 <io
<10 ,; (10

(10 I (10

570

(10

< JO

<io
< 10

(10

(10

(10

(10

(100

(100

(100

(100

(100

(100

(100

(100

(100

43

(10

(10

< JO

< JO

(10

< JO

< 10
< JO

«:
(10

(1.0

< 10
(10

< 10

< 10
(10

O 0

< 10

LOWER AQUIFER SAMPLING S" AT IONS

P-2

oo
< 10
<iio
<! jo

(10

(10

< JO

<10

<10

<10

< i o
<io
< JO

< JO

< j 0

(10

C JO

10

< 10
(10

< 10
(10

36

< j 0

(10

< jO

< 10
(10

< j 0

:;:
(10

(1.0

< JO

(10

< 10
< JO

(10

< jO

< JO

P-5

^10

^10

< JO

< 10
(10

< 10

(10

< 10
<10

< i o
< JQ

(10

(10

< jo

(10

(10

(10

< JO

(10

(10

(10

A6

( 1 0

(10

(10

(10

(10

< 10

< 10
< JO

< 10<

< jo

(1.0

< 10
< ] 0

(10

(10

(10

< 10

< j 0

P-6 P-»

< 10

< JO

(10

< 10
^ 10

< 10

^10

< 10
^ JO

(10

< 10

< 10
< 10
^ 10

^ 10

^ 10

< jO

(10

(10

(10

(10

(10

(10

(10

(10

(10

(10

(10

(10

(10

(10

(10

(10

(10

(10

(10

< JO < j o

< JO

(10

(10

< JO

^ JO

31

^ 10

(10

^ 10

< 10
(10

(10

(10

(10

(10

(10

^ 1 . 0

(10

(10

(10

(10

(10

(10

(10

(10

(10

(10

(10

<10

30

(10

(10

(10

(10

(10

(10

< 1 0 ,

(10

(10

< 1 0

(10

(1.0

(10

(10

(10

(10

(10

(10

(10

See foot notPB at end of table.



TABLE 3

(Continued)

PARA1ETE*(2>

PeiticiJee jnd Herbicide!
Cont inu*d :

4,4' -DDE

Endr in

Endoiu l fan 11

4,4'-DD:3

4, 4 '-DDT
Endrin i ldrhyde

E n d o s u l f a n l u l f a c e

W « r h o x v i : h l o r

Chlordane

Toxapheue

Aroclor 101(>

Aroclor 1 2 2 1

Aroclor 123!

Aroclor 124!

Aroclor 1244

Aroclor 125u

Aroclor 1260

2,4-D

Silvex

UNITS

VK/ t

Vt/i

H«/t
V f / t

U8/1

US/I

U«/t

a»'t
u*/t
u*/l
vt.ll
vr.lt
vf.ll
p*/l

U K / I
U8/(

u«/t
M K / t

us/i

IMPOUNDED SURFACE WATER

POND 1A

<10

<0.20

<10

<10

< I O

<10

<10

<10

<10

<10

<20

<20

<20

<20

<20

<20

<20

60

<2.0

POND IB

<10

1.4

<10

<10

<10

<10

<10

<10

<10

<10

<20

<20

<20

<20

<20

<20

<20

<10

<2.0

POND 3 ( 5>

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

SHALLOW AQUIFER SAMPLING STATIONS

P-JS

<10

<0.20

<10

<10

<10

<10

<10

< I O

< I O

<10

<20

<20

<20

<20

<20

<20

<20

<10

<20

P-5S

<10

CO. 20

<10

<10

<10

<10

<10

<10

<10

<10

<20

<20

<20

<20

<20

<20

<20

<10

5.3

P-6S<&>

<100

<100

<100

<100

<ioo

<100

<100

<100

<100

<100

<250

<250

<250

<250

<250

<250

<250

1,700<»)

110(9)

P-9S

<10

0.20

<10

<10

<10

<10

<10

<10

<10

<10

<10

<20

<20

<20

<20

<20

<20

<10

<2.0

LOWER AQUIFER SAMPLING STATIONS

P-2

<10

<0.20

<10

<10

<10

<10

<10

<10

<10

<10

<20

<20

<20

<20

<20

<20

<20

<10

<2.0

P-5

<10

<0.20

<10

<10

<10

<10

<10

<10

<10

<10

<20

<20

<20

<20

<20

<20

<20

<10

< 2 . 0

P-6

<10

<0.20

<10

<10

<10

<10

<10

<10

<10

<10

<20

<20

<20

<20

<20

<20

<20

<10

<2.0

P-9

<10

<0.20

<10

<10

<10

<10

<10

<10

<10

<10

<20

<20

<20

<20

<20

<20

<20

<10

<2.0

(Usee figure 1 for iMpling station locations.
(2^An«l)tic«l determination* were in accordance with the U.S. EPA (1980) and U.S. EPA (1977).

' ^'Decmipoacs rapidly in water.

(4)"-" indicatea parameter not deternin«d.

'5)in»ul ficient mple to perform pesticide and herbicide analyses.

'6'Eitr««*l> high aulfur content interfering with peaticide and herbicide analyse*. Results of gas chro»atography/aass spectroscopy analysis
and National Bureau of Standards Spectra Library search confirms the presence of organosulfur COBpounds.

(7)Detei ivined as axobenzene.
(8 ^Detemintd a> diphenylaaiine.

^>Herbicidc results stay be subject to interferences froai high sulfur content in the sample.



TABLE A

RESULTS OF THE U.S. EPA EXTRACTION PROCEDURE T O X I C I T Y TEST
LEACHATE QUALITY DETERMINATIONS FOR IMPOUNDED SLUDGESd)

PARAMETER* 2 >

pH

Dissolved Solid*

Chic rid,;

Flue ride

N i t r a t e

Sul iate

Oil and Create

Tot ill Organic Carbon

Cyanide

Met: ills:

Al.uminum

Antimony

Arsenic

Biir iutn

Beryllium

Ciidnium

C.llcium

Chr atrium

Copp«r

Iron

Lead

Magnesium

Manganese

Mercury

Nicke l

Pot atifiium

Selenium

Silicon

Si lv«r

Sod inn

Thai t i um

Tin

Vanaij iutn

Zinc

Organic s:

E.ndr in

l.indane

Methoxychlor

Toxaphene

:!,4-D

:!,4,5-TP Silvex

UNITS

pH un i t s

mg/t

mg/t

mg/l

mg/l N

mg/t

mg/l

mg/l

mg/t

mg/l

mg/l

mg/l

mg/l

mg/l

mg/t

mg/l

mg/l

mg/l

mg/t

mg/ l

mg/l

mg/l

mg/l

mg/l

mg/t

mg/l

mg/l

mg/t

mg/t

mg/t

mg/l

mg/ t

mg/l

mg / t

«g/l

mg/l

mg/t

»g/l

mg/l

U.S. EPA EP TOXICITY TEST LEACHATE QUALITY ( 3 )

IMPOUNDMF.NT NO. 1
SLUDGE

5.15

3,240

8.7

0.32

0.6

4

12

2,670

0.14

2.0

<0.1

0.005

1.6

<0.1

<0.001

260

0.010

<0.01

44

0.15

50

3.8

<0.0005

0.1

0.9

<0.001

8.1

<o.om
9.4

14

<1

<0.1

0.73

<0.001

<0.010

<0.010

<0.010

<0.010

<0.002

IMPOUNDMENT NO. 2
SLUDGE

4.95

1.370

6.3

0.32

0.1

<1

470

1,490

0.07

0.7

<0.1

0.006

0.76

<0.1

<0.001

220

0.002

<0.01

6.7

0.02

38

4.4

<0.0005

0.2

2.5

<0.001

2.7

<0.001

1.7

6

<1

<0.1

0.25

<0.001

<0.010

<0.010

< O . O I O

0.021

<0.002

IMPOUNDMENT NO. 3
SLUDGE

5.20

IB

5.3

0.06

0.1

<1

480

1,520

0.08

0.2

<0.1

<0.001

0.06

<0.1

<0.001

<1

<0.001

<0.01

0.3

0.31

<1

<0.1

<0.0005

<0.1

0.2

<0.001

0.3

<0.001

<1 .0

<1

<1

<0.1

0.31

<0.001

<0.010

<0.010

<0.010

<0.010

<0.002

U.S . EPA HAZARDOUS WAKTE
FP TOXICITY STANDARDS 1 4 )

MAXIMUM LEVEL

-(5)

-

-

-

-

-

-

-

-

-

-

5.0

100.0

-

1.0

-
5.0

-

-

5.0

-

-

0.2

-

-

1 .0

-

5.0

-

-

-

-

0.02

0.4

10.0

0.5

10.0

1.0

(1'See Figure 1 for sampl ing s t a t i o n locations.
(2)

(3)

(4)

Analytical determinations were in accordance with the U.S. EPA (1979), APHA (1976), or U.S. EPA (1980).

Leachate quality generated by the U.S. EPA (1980) Extraction Procedure (EP) toxicity test. The procedure involved
miring the tludge samples at a ratio of 1:20 (total) with distilled water, adjustment of the mixture pH to pH 5.0 with
acetic acid (if the mixture pH was initially above pH 5.0), and agitation of the mixture for 24 hours, with the pH
monitored and adjusted for the first six hours of agitation. At the end of the 24-hour agitation, the leachate was
filtered and the filtrate analyzed.

U.S. EPA, 1980, Federal Register, Vol. 45, No. 98, Part III, pp. 33083-33133.

"-" indicates no standard given.



TABLE 5

RESULTS OF ORGANIC U.S. EPA PRIORITY POLLUTANT
DETERHINAT IONS FOR IMPOUNDED SLUDGES

DABAfeflTTFV* 1 )rAKAHC. f t K

Volat i le Organic Compounds:

Chloronethane

II ronone thane

V i n y l chloride

Chloroethane

Methylene chloride

Trichlorof Luo route thane

1 ,1-Dichloroethene

1 ,1-Dichloroethane

trans-1 ,2-Dichloroethene

Chloroform

1 ,2-Dichloroethane

1,1, 1-Trichloroe thane

Brotnodichloromethane

I ,2-Dichloropropane

trans-*! ,3-Dichloropropene

Trichloroethene

Dibronochlorooethane

1 ,1 ,2-Trichioroe thane

Benzene

2-Chloroethyl v inyl ether

Bromoform

Tetrachloroethene

1,1 ,2 ,2-Tetrachloroethane

Toluene

Chlorobenrene

Ethylbenzene

Acrolein

Acry lon i t r i le

Bi8<chloromethyl )e ther ( 3 )

Acid Ex tract ab lee :

2-Chlorophenol

2-Ni t rophenol

Phenol

2, 4- Dimethyl phenol

2 ,4-Dichlorophenol

2 ,4 ,6-Trichlorophenol

4-Chloro-3-nethylphenol

2 ,4-Dinit rophenol

2-Methyl-4 ,6-dinit rophenol

Pent achlorophenol

4-Ni trophenol

Base Neut ra l Extractables:

1 ,3-Dichlorobenzene

1 ,4-Dichlorobenzene

Hex achloroe thane

Bi»(2-ch loroe thy l )e ther

1 ,2-Dichlorobenzene

UNITS

•g/kg

•g/kg

•g/kg

•g/kg

•ft/kg

ng/kg

««/ltR

ng/kl!

ng/kg

ng/kg

n«/kg

=g/kg
ma /Iraing 'kg

">g/kg

»g/kg

»g/kg

"g/kg

«*/kg

nct/ke™B' RP

•g/kg

•g/kg

•g/kg

ng/kg

"g/kg

"g/kg

«*/kg

mg/kg

«*/kg

•*/kg

mg/kg

"g/kg

"g/kg

•g/kg

•g/kg

ng/kg

ng/kg

ng/kg

ng/kg

ng/kg

•g/kg

•g/kg

•g/kg

ng/k|<

•g/kg

•g/kg

•g/kg

•g/kg

IMPOUNDMENT NO. 1
SLUDGE

<0.l

<0.1

<0.l

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<"n I\\J . 1

<0.1

<0.1

<0.1

<0.1

<0.1

<0. 1

<0.1

2.5

<0.1

<0.1

<0.1

<0.1

0.6

<0.1

0.3

<1 .0

<1.0

-(4)

<10

<10

<10

<10

<10

<10

<10

< I O

<10

<10

<10

<10

<10

<10

<10

<IO

SAMPLING STATION* 2)

IMPOUNDMENT NO. 2
SLUDGE

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<*n ixU • 1

<0.1

<0.1

<0.1

<0.1

<0.1

<0. 1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.10

<0.1

<1 .0

< 1 . 0

<1 .0

<1.0

< 1 . 0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1.0

< 1 . 0

<1.0

< 1 . 0

<1.0

IMPOUNDMENT NO. 3
SLUDGE

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

0.2
sn t^u . i

<0.1

<0.1

<0.1

0.2

< O . J

<0. 1

<0.1

5.1

<0.1

<0.1

<0.1

<0.1

1.1

<0.1

0.2

<1.0

<1.0

<10

<10

<10

<10

<10

<10

<10

<10

< I O

<10

<10

<10

<10

<10

<10

<10

See footnotes at end of tab le .



TABLE 5
(Continued)

PARAMETER' ' '

Baie Neutral Extractablet
Cont inued :

Bia(2-chloroi aopropyl )ether

N-Nit rosodipropylamine

laophorone

Nitrobenzene

Hexachlorobutadiene

1 , 2 ,4-Trich lorobenzene

Naphthalene

Bia(2-ch 1 oroe t h ox y )me thane

Hexachlorocyr Icpentadiene

2-Chloronaphthalene

Acenaphthy lene

Acenaphthene

Dimethytphthalate

2 ,6-Dinitrotoluene

Fluorene

4-Chlorophenyl phenyl ether

2 ,4~Dinitrotoluene

1 ,2-Diphenylhydrazine^^

Diethylphthalate

N-NitroaodiphenylamineO

Hexachlorobenzene

4~Brcnophenyl phenyl ether

Phenanthrene

Anthracene

Dibutylphthalate

Fluoranthene

Pyrene

Benzidine

Butyl benzylphathalate

Bls(2-ethylhexyl)
phthalate

Chrysene

BenzoaC a) anthracene

3,3'-Dichlorobenzidine

Dioctylphathalate

Benzo(b) f luoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(l,2,3-c ,d)pyrene

Dibenzo(a,h)anthracene

Benzo(g,h , Dperylene

N-Nitroaodimethylamine

2,3,7 ,8-Tetrachlorodibenzo-
p-dioxin

Peaticidec and Herbicides:

a-BHC

Y-BHC (LindamO

B-BHC

Hcpttchlor

4-BHC

Aldrin

Hcptachlor epoxide

UNITS

•K/kg

•g/kg

•*/kg

•8/kg

•8/kg

•g/kg

"(t/kg

•g/kg

•g/kg

•g/kg

•R/kg

«g/kg

«W/kg

•8 /kg

"g/kg

•g/kg

»g/kg

mg/kg

•R/kR

•g/kg

"g/kg

•ft /kg

•g/kg

•g/kg

•g/M

•g/kg

"g/kg

ng/kg

»g/«g

">g/kg

•g/kg

"«/kg

">g/kg

•g/kg

"(t/kg

•g/kg

•g/kg

•g/kg

"g/kg

"g/kg

•g/kg

•(t/kg

•g/kg

•g/kg

•g/kg

•R/kR

•g/kg

•g/kg

"g/kg

SAMPLING STATION(2)

IMPOUNDMENT NO. 1
SLUDGE

<10

<10

<lo
<io
<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

440

<10

<10

<10

<10

<10

<10

<10

<10

<10

410

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<1.0

<1.0

<1.0

<1.0

<r.o
<1.0

<1.0

IMPOUNDMENT NO. 2
SLUDGE

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

39

<1.0

<1.0

<1.0

1.0

<1.0

<1.0

<l.O

<1.0

<1.0

<1.0

16

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

19

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

IMPOUNDMENT NO. 3
SLUDGE

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

960

<10

<10

<10

<10

<10

<10

<10

<10

<10

540

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<1.0

<] .0

<1 .0

<1.0

<l .0

<I.O

<1.0

See footnotes at end of Cable.



TABLE 5
(Cont inued)

PADAMFTFR( 1 )rANAntir.K

Continued :

EndoBulfan I

Dieldrin

4,4'-DDE

Endrin

Endo»ulf«n II

4,4'-DDD

ft .4 '-DDT

Endrin aldehyde

Hethoxychlor

Chlordane

Toxaphene

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1246

Aroclor 1254

Aroclor 1260

2,4-D

Silvex

ITHTTGUNI la

•g/kg

•g/kg

IB/kg

•g/kg

•ft/kg

•g/kg

•It/kg

•R/kg

•g/kg

•g/kg

"ft/kg

•g/kg

•g/kg

"g/kg

•g/kg

•g/kg

•g/kg

•R/kg

•8/kg

««/kg

•8/kg

IMPOUNDMENT NO. 1
SLUDGE

<1.0

< I . O

< I . O

<1.0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1 .0

<1.0

<10

<10

<10

<10

<10

<10

<10

1.3

<0.10

SAMPLING STATION*2 '

IMPOUNDMENT NO. 2
SLUDGE

<1.0

<1.0

<1.0

<1.0

<0.1

<1.0

<1.0

<1.0

<1 .0

<1.0

<1.0

<1.0

<10

<10

<10

<10

<10

<10

<10

<0.10

<0.10

IMPOUNDMENT NO. 3
SLUDGE

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1 .0

<1.0

<10

<10

<10

<10

<10

<10

<10

0.45

<0.10

^^Extrac t ion and analyt ical procedures were in accordance wi th the U.S EPA (1980).
'2)$ee Figure 1 Cor sampling station locations.
O^DecoBpoaet rapidly in water.
(4)"." indicates parameter not determined.
(^Determined as azobenzene.
(6'Deternined JB diphenylamine.



TABLE 6

RESULTS OF SLUDGE B10DEGRADAT10N/GAS GENERATION CHARACTERIZATION<D

SAMPLE MIXTURE* z)

50:50 Inpoundncnt

No. 1 Sludge : Sewage

30:50 Impoundment

No. 2 Sludge :Sew<|te

50:50 Impoundment

No. 3 Sludge : Sewage

10:90 Impoundment

No. 3 Sludge: Sewage

50:50 Impoundment

No. 1 Sludge:Soil("

50:50 Impoundment

No. 3 Sludge:Soil (6)

100 Percent Impound-

ment No. 1 Sludge

lOf) Percent Sewage

100 Percent Distilled

Water

MAX I HUH GAS
PRESSURE GENERATED

(mo Hg)

29*1

30>1

28*1

32^*1

16jM

"I1

9

35j*l

26

TIME TO HAXIMUH
GAS PRESSURE

(hours)

1

0.5

1

2 .5

0.5

1

14

3

7

GAS PRESSURE
AT 24*2 HOURS

(— Hg)

18

16

19

21

-2

3

-12

16

16

FINAL GAS
PRESSURE
(mm Hg)

4

-16

5

12

-38

-10

-18

-22

16

TIME TO FINAL
CAS PRESSURE

(hours)

72

69.5

72

72

69.5

69.5

42

72

46

VOLUME OF CAS
PRODUCED/CONSUMED

MAXIMUM
POSITIVE
PRESSURE

(cc)

0.34

0.36

0.33

0.38

0.19

0.18

0.14

0.41

0.31

MAXIMUM
NEGATIVE
PRESSURE

(cc)

-(4)

0.21

-

-

0.47

0.07

0.26

0.28

_

MAXIMUM
VOLUME OF

GAS PRODUCED* 3>
(cu. ft. /short

ton sludge)

0.11

0.12

0.11

0.61

0.06

0.06

0.04

0.07<7>

NA<«>

("See text for d i s c u s s i o n of methodology. Temperature remained constant at 35*C.
(2)gee Figure 1 for sample s t a t ion locations. Sewage used was an industrial sewage obtained from the Allegheny County Sanitary

Authori ty plant in McKeespor t , Pennsylvania . Sample mixtures had a mass of 200 grins, except the 100 percent impoundment
No. 1 sludge sample which had a mass of 100 grams,

' "calculat ion assumes gan generated only from sludge. Therefore, the reported values are unrea l i s t ica l ly high as the sewage was shown
to generate gas.

(4)"_" indicates no negative pressure occurred or more gas was produced than consumed.
( 5 )Soil from norinz B-17. 1 1 . 5 to 13.0 fee t ,
"'soil from Boring B-14, 4.0 to 8.0 feet .
" 'Units are cubic feet of gaii per short ton of sewage.
"" NA * not appl tcau It*. ^
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TABLE 7
FIELD CONDUCTIVITY TEST, PIEZOMETERS 1 THROUGH 16

DECEMBER 30 AND 31, 1980

PIEZOMETER
NO.

PIS

TEMPERATURE OF
PIEZOMETER

WATER AND POLLUTANTS

16°C

PI

P2S

P2

P3

P5S

17°C

13°C
15°C

15°C

16°C

15°C

14°C

13°C

15°C

12°C

14.5°C

14.5°C

DEPTH BELOW
TOP OF PIEZOMETER

33'0"
32'0"
30'0"
26'0"
22'6"
2r8"
20'4"
19'6"

56'8"
45'0"
40'0"

38'5"
37'5"
36'3"
35'0"
24'10"

75'0"
73'0"
6r5"
59'0"
48'5"

63'3"
6ron
59'0"
58'0"
45'0"
39'1"

50'6"
49'4"
48'10"
48'0"
33'10"

29'10"
28'10"

CONDUCTIVITY IN
1000 ^mhos/cm

4.0
4.6
6.5
6.0
5.0
4.7
4.0
0

.7

.68
0

1.4
1.5
1.6
1.7
0

.65

.7

.65

.6
0

.75

.9

.8

.7

.65

1.3
1.5
1.9
2.2
0

1.2
0
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TABLE 7
FIELD CONDUCTIVITY TEST, PIEZOMETERS 1 THROUGH 16

(continued)

PIEZOMETER
NO.

P5

TEMPERATURE OF
PIEZOMETER

WATER AND POLLUTANTS

14.0°C

P6S

P6

P7

P8

P9S

15.0°C

16°C

12°C

16°C

15°C

12°C

13°C

14°C

14°C

14°C

9°C

DEPTH BELOW
TOP OF PIEZOMETER

6i'8"
59 '8"
50' 10"
50 '0"
49-2"
47 '7"
46 '10"
46 '2"
45 '6"
44'2"
42 '8"

24 '4"
23'H"
23 '0"
21'4"
15'4"
15'2"

44'7"
42 '10"
35'4"
34 '10"
34 '7"

51'2"
48 '11"
42'2"

60' 10"
59 '2"
44 '2"
41' 10"
41'5"

19'4"
18'0"
2'8"
2'3"

CONDUCTIVITY IN
1000 pmhos/cm

2
2.2
2.1
1.9
1.8
1.7
1.5
1.3
1.2
1.1
0

11
18
22
25
25
0

.85
1.15
1.0
.9
0

1.5
2.0
2.0
0

.35

.45

.4

.35

1.0
1.5
1.5
0
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TABLE 7
FIELD CONDUCTIVITY TEST, PIEZOMETERS 1 THROUGH 16

(continued)

PIEZOMETER
NO.

P9

P10

P10A

Pll

P12S

TEMPERATURE OF
PIEZOMETER

WATER AND POLLUTANTS

13°C
14°C

15°C

15°C

15°C
15°C

16°C
17°C

15°C

P12

P13

14°C

13°C

14.5°C

13°C

14°C

DEPTH BELOW
TOP OF PIEZOMETER

47'0"
28'0"
27'7"

Sl'lO"
49'3"
48'9"
48'6"

49'8"
44'5"
43'10"

30'9"
28'0"
27'8"

19'4"
19'0"
6'7"
5'7"
5'0"
4'7"
3'8"
3'0"
2'3"
2'0"

48'1"
47'2"
37'6"
29'8"
28'11"

59'8"
56'9"
44'4"
43'10"

CONDUCTIVITY IN
1000 ymhos/cm

0

1.0
1.5
1.5
0

1,
1,
0

1,
1.
0

11
20
17
15
12
8.5
6.0

.35

.6

.5

.45

1.0
1.1
1.1
0
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TABLE 7
FIELD CONDUCTIVITY TEST, PIEZOMETERS 1 THROUGH 16

(continued)

PIEZOMETER
NO.

P14S

P15S

TEMPERATURE OF
PIEZOMETER

WATER AND POLLUTANTS

16°C

16°C

15°C

P15

17°C

13.5°C

14°C

DEPTH BELOW
TOP OF PIEZOMETER

19'2"
18'4"
17'5"
12'0"
H'6"

22'1"

21'6"
20'1"
19'2"
12'3"
H'3"

38'0"
36 '11"
36'4"
SI'S"

CONDUCTIVITY IN
1000 ymhos/cm

2.0
2.5
3.0
2.5
0

2.2
3.3
3.7
4.0
4.5
4.8
5.0
5.0
0

1.0
1.25
1.4
0

P16S 15°C

17°C

36'4"
34'9"
32'8"
29'5"
28'0"
22'n11

20'0"

7.0
10
11
10
8.5
7.5
7.0

P16 14°C

15°C

56'6"
54'5"
53'9"
43'H"
43'9"

4.2
6.0
8.0
8.0
0

NOTES: 1. For piezometer locations See Figure 1. Piezometer Nos. P10,
P10A and Pll are outside of impoundment areas.

2. Conductivities are graphically presented on Figures 6A and 7A.



TABLE 8
BENTONITE FILTER CAKE TEST NO. 1

(BENTONITE 53125)

Date

1/5/81

1/6/81

1/7/81

1/8/81

Time

10:20

12:20

13:00
13:45
14:00
14:00
15:00
15:00
16:00
16:00
17:00
17:00
08:30
08:30
11:00
11:00
13:00
13:00
15:00
15:00
17:00
17:00
08:00
08:00
15:30
15:30
18:00
18:00
08:30
08:30
11:00

Elapsed Time
(Min.)

Form the cake
in 2 hours
using distilled
water.
Cake thickness

0
45
60
0
60
0
60
0
60
0
930
0
150
0
120
0
120
0
120
0
900
0
450
0
150
0
870
0
150

Cake Sample #1
& Distilled Water

ml

0

23.5
initial
0.14"

-

_

_

_

_

_

_

_

_

_

_

_

_

Cake Sample #2
& Distilled Water

ml

0

25.0

PH Sp. Con.

final
0.132"

0
5.0
6.4
0
5.8
0
5.0
0
5.2
0
65.0
0
11.6
0
10.8
0
10.8
0
10.6
0
67.0
0
19.5
0
12.0
0
48.0
0
10.0

9.01

9.36

9.38

9.36

9.21

9.12

9.14

8.98

8.98

8.82

8.54

8.35

8.25

7.93

850

410

400

290

120

90

80

240

70

80

70

70

70

80

Cake Sample #3
& P6S Polluted Water.
ml

0

24.0

pH Sp. Con.

final
0.115"

0
4.5
5.7
0
5.0
0
4.1
0
3.9
0

41.5
0
5.1
0
5.0
0
4.9
0
4.5
0
26.0
0
5.4
0
5.6
0
14
0
2.3

8.2

9.6

9.95

10.21

10.46

10.50

10.54

10.62

10.53

10.71

10.76

10.79

10.94

-

4,500

14,000

21,000

27,000

21,000

26,500

27,000

39,000

29,000

12,000

24,000

—

23.000

30,000

Leaphate Ratio

Qp
QDW

0.90
0.89

0.86

0.82

0.75

0.64

0.44

0.46

0.45

0.42

0.39

0.28

0.47

0.29

0.23

For Legend See Table 10



TABLE 9
BENTONITE FILTER CAKE TEST NO. 2

(IMC BENTONITE)

Date

1/9/81

1/10/81

1/11/81

1/12/81

1/13/81

Time

08:10

10:10

10:30
11:30
11:30
13:30
13:30
16:45
16:45
09:30
09:30
13:00
13:00
12:00
12:00
08:30
08:30
08:30

Elapsed Time
(Min.)

Form the cake in
2 hours using
distilled water.
Cake thickness

0
60
0

120
0

195
0

1,005
0

210
0

1,380
0

1,230
0

1,440

Cake Sample #4
& Distilled Water

ml

0

20.0
initial
0.131"

.

—

_

_

^

—

—

-

Cake Sample #5
& Distilled Water

ml

0

19.4

PH

7.36

Sp. Con.

1,300
final
0.160"

4.4

8.6

12.6

59.5

13.5

83.0

73.0

79.0

7.77

7.85

8.39

7.38

8.65

8.68

8.40

7.70

1,250

630

310

175

150

100

100

130

Cake Sample #6
& P6S Polluted Water.
ml

0

20.2

PH

8.36

Sp . Con .

1,400
final
0.152"

4.8

7.4

8.8

40.0

8.4

43.0

30.0

26.5

9.27

9.47

10.21

10.39

10.58

10.75

10.70

10.76

35,000

15,000

19,000

10,000

28,000

26,000

30,000

29,000

Leachate Ratio

QP
QDW

-

1.09

0.86

0.70

0.67

0.62

0.52

0.41

0.34

For Legend See Table 10



TABLE 1U
BENTONITE FILTER CAKE TEST NO. 3

(IMC BENTONITE)

Date

1/14/81

1/15/81

1/16/81

1/17/81

1/18/81

1/19/81

Time

07:45

09:45
10:30
14:15
14:15
17:15
17:15
07:45
07:45
13:30
13:30
18:00
18:00
06:30
06:30
14:'l5
14:15
10:50
10:50
14:15
14:15
14:00

Elapsed Time
(Min.)

Form the cake
in 2 hours using
distilled water.

0
225
0
180
0
870
0
345
0
270
0
750
0
465
0

1,235
0

1,645
0

1,425

Cake Sample #7
& Distilled Water

ml

20.0

16.5

11.5

50.0

20.0

15.0

42.0

27.0

69.0

87.5

62.0

PH

8.50
8.30

7.15

7.80

8.25

7.90

7.65

7.35

7.80

7.61

7.70

Sp. Con.

1,500
1,050

400

225

175

180

110

130

110

100

160

Cake Sample #8
& P6S Polluted Water
ml

20.0

15.0

8.1

32.0

12.6

9.0

22.0

12.6

23.5

19.0

12.6

PH

8.30
9.70

10.40

10.70

10.85

9.55

10.31

10.27

10.20

10.07

10.32

Sp . Con.

1,500
13,000

25,000

29,000

29,000

40,000 (1)

27,000

27,000 (2)

27,000

29,000

26,000

Leachate Ratio

Qp
QDW

0.91

0.70

0.64

0.63

0.60

0.52

0.47

0.34

0.22

0.20

LEGEND: ml = leachate in milliliters
Sp. Con. = leachate specific conductivity, ymhos/cm
Qp = quantity of polluted water flows through bentonite cake
QDW = quantity of distilled water flows through bentonite cake
(1) 10/0.8 dilution factor
\2 j 10/4.4 dilution factor

Average permeability of bentonite filter cake is 2 x 10"̂  cm/sec for
polluted water (Tables 8, 9 anti 10).
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TABLE 11

SOIL-BENTONITE BACKFILL SAMPLES PREPARED FOR PERMEABILITY TESTS IN THE
TRIAXIAL CELL

Date prepared January 2, and January 5, 1981 by Geoff Shallard and Gene
MacEvoy

Sample #1SL

Blended contaminated flyash and sand from spoon samples #2 through #6
of Boring 14 and spoon samples #1 through #6 of Boring 5.

Dry Wt. gm. Wet Wt. gm. Total Wt. gm.
Tare 22A 88.09 - 88.09
B14 Water Content 52.7% 300 458.10 546.19
B5 Water Content 47.1% 300 441.30 987.45

Add 150 cc of slurry which contains 6.34 gm. of bentonite (1% dry wt. of
soil)

Final WC = 75%

Sample #2SL

Blended clayey silt from spoon sample #10 of Boring 1, spoon sample
#12 of Boring 5, spoon samples #11 and #12 of Boring 14.

Dry Wt. gm. Wet Wt. gm. Total Wt. gm.
Tare 121 89.16 - 89.16
Water Content 29% 461.46 595.29 684.45
Add 150 cc slurry which contains 6.3 gm. of bentonite (1% dry wt. of soil)
Add 20 cc slurry
Final WC = 66%

Sample #3SL

Blended 50% of sample #1SL and 50% of sample #2SL as shown above.

Dry Wt. gm. Wet Wt. gm. Total Wt. gm.
Tare 19 110.50 - 110.50
Clayey Silt, WC = 29.6%(#2SL) 300.00 388.80 499.30
B14(#1SL) 150.00 229.05 728.35
B5 (#1SL) 150.00 220.65 949.00
Add 150 cc slurry which contains 6.3 gm. of bentonite (1% dry wt. of soil)
Final WC = 65%

Sample #4SL

Silt from borrow area (Barton Brown Silt Sample 5)

Dry Wt. gm. Wet Wt. gm. Total Wt. gm.
Tare 92 166.90 - 166.90
Silt, WC = 9.1% 600.00 654.6 821.50
Add 150 cc slurry which contains 6.3 gm. of bentonite (1% dry wt. of soil)
Add 20 cc water.
Final WC = 37%.
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TABLE 11
(continued)

Sample #5SL

20% silty clay and 80% sand.
Silty Clay material from spoon sample 5 of Boring 17.
Sand: Penn Grove sand

Dry Wt. gm. Wet Wt. gm.
Tare 1 107.23
Silty Clay 30% WC 120 156

480

Total Wt. gm.
107.23
263.23
743.23Sand oven dry 480

Add 150 cc slurry
Add 50 cc water
Final WC = 33%

These five soil-bentonite mixtures were used for the permeability tests
in the triaxial cell. Each mixture was troweled in the sample mold, 2.8
inches in diameter and 2.8 inches high for the test. The purpose of
mixing 5 samples was:

Sample #1SL: Check permeability of the upper portion in situ soils
(contaminated flyash, and sand) mixed with bentonite
slurry.

Sample #2SL: Check permeability of the lower portion in situ soils
(contaminated silty clay) mixed with bentonite slurry.

Sample #3SL: Check permeability of blended samples 1SL and 2SL mixed
with bentonite slurry.

Sample #4SL: Check permeability of silt from borrow area mixed with
bentonite slurry.

Sample #5SL: Check permeability of imported sand and in situ silty
clay mixed with bentonite slurry.



TABLE 12
PERMEABILITY VERSUS MODIFIED PROCTOR DRY DENSITY

FOR BORROW MATERIAL, SAMPLE NO. 4

Test No.

1

2

3

Initial Initial
Dry Water

Density, PCF Content %

Percent of
Modified
Proctor

Dry Density
of 115.5 PCF

Permeability
At 20°C
K2Q, cm/sec

93.7

103.2

111.4

15

15

15

81.1 9.9 x 10-8

89.4 4.1 x 10-9

96.5 3.7 x 10-9
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FIGURE II*

BENTONITE FILTER
CAKE TEST NO. I

RATIO OF LEACHATES VS TIME
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FIGURE 12*

BENTONITE FILTER
CAKE TEST NO.Z

RATIO OF LEACMATES VS. TIME
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FIGURE ISA

BENTONITE FILTER
CAKE TEST NO. 3

RATIO OF LEACHATES VS. TIME
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2SL1

PLASTIC
FINES
(REF)

5SL» \

\

4SL

NON-PLASTIC OR LOW
PLASTICITY FINES (REF.)

IO'9 IO'8 IO'7 10
SOIL BENTONITE BACKFILL

PERMEABILITY, cm/sec.

10-5 10"

LABORATORY TEST RESULTS

SAMPLE
NO

I SL

2: SL

l\ SL

4SL

SSL

REFERENCE

% PASSING

NO. 200 S I E V E

70.2

79.3

82.66

97.45

26.4

PERMEABILITY,
cm/sec.

3.1 x I0~8

5.9 x 10 ~9

5.3 x I0~8

1.5 x I0"7

5.8 x |0"9

D.J. OAPPOLONIA, SOIL BENTONITE SLURRY TRENCH CUTOFFS
JOURNAL OF THE GEOTECHNICAL ENG. DIV. APR. 1980, ASCE

FIGURE I4A

PERMEABILITY OF SOIL-BENTONlTE
BACKFILL RELATED TO FINES CONTENT

PREPARED FOR

AMOCO OIL COMPANY
WOOD RIVER, ILLINOIS
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WELL GRADED
C O A R S E GRADATIONS
(30TO 70%+20 SIEVE)
WITH 10 TO 25%
NON-PLASTIC FINES

POORLY GRADED
SILTY SAND WITH
30 TO 50% NON-PLASTIC

FINES

CLAYEY SILTY SAND
WITH 30 TO 50% FINES

I I I

I 2 3

%BENTONITE BY DRY WEIGHT,
OF SOIL-BENTONITE BACKFILL

FIGURE ISA

RELATIONSHIP BETWEEN PERMEABILITY
AND QUANTITY OF BENTONITE ADDED

TO SOIL-BENTONITE BACKFILL

PREPARED FOR

AMOCO OIL COMPANY
WOOD RIVER, ILLINOIS

REFERENCE
D.J. 0 APPOLONIA,"SOIL BENTONITE SLURRY TRENCH CUTOFFS"
JOURNAL OF THE GEOTECHNICAL ENG. DIV. APR. 1980 ,ASCE
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